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contact the source/drain region. The bitline and the 
the contact plugs for the source line the bitline. 



PURPOSE: A flash electrically erasable and 
programmable read-only-memory(EEPROM) is 
provided to guarantee a desired channel length, 
without being affected by a reduced design rule 
by embodying the flash EEPROM in a concave 
groove. 

CONSTITUTION: A concave groove of a 
predetermined depth is formed in a silicon 
substrated 1). A source region(15a) is formed in 
the bottom of the concave groove and in the 
substrate at the side of the concave groove. A 
drain region(15b) is formed in the substrate at the 
side of the upper portion of the concave groove. 
A tunnel oxide layer(16) has different thicknesses 
on the concave groove and the source/drain 
region. A floating gated 7) is formed on the tunnel 
oxide layer on the inner wall of the concave 
groove. A control gate insulation layer(18) is 
formed on the floating gate and the tunnel oxide 
layer. A control gated ) is filled in the concave 
groove. A control gate electrode is formed on the 
control gate. An isolation layer has the same 
height as the control gate electrode, surrounding 
the concave groove. A wordline(23) is formed on 
the control gate electrode and the isolation layer 
adjacent to the control gate electrode. A 
planarization layer(24) is formed on the wordline 
and the isolation layer. Contact plugs for a source 
line(26) and a bitline(25) are formed in the 
planarization layer and the isolation layer to 
source line are formed on the planarization layer to contact 
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stsoi Jig gj J &ot°i m&j/g 

g ^gg g2D«M OIOIIIIS0II a& fiQ fef/JIS^Ife, 21 LHOII *^£S §4A|gJ sen-H OIOI 

mm ai 3 aisaaoii se 201a. 

01 01 HI* (Flash EEPROM)S A|±gj3 ^19., S^ai SI ^CHSilOII WtSi, H13ii(program) » 
X|5?T|(erase) ^Si =?ti\& 01 m *(EPROM: Erasable Programmable Read-Only Memory) 21- aTl^jEl H 
13S SJ X| ^71 m&m SfSolfe 0|0|II|*(EEPR0M: Electrically Erasable Programmable R0M)°l S§ 

s flisa ui*i&4 713^x121 siuom. 

01 a a- OIOIEISS S 7H2| 12<II^SSAi & H|12| US 4EHS ^SSIM, 3£H 

sai xis3i m^m 4>«sq.' oi^i/ci. 'Ba^'e xi^i §*t saoy aai wissj s^i(Biock) ^s 

aoiXI gs?( large block)OI SAIOII X|9ISDfe 2|0|* LI5BCI. 

0121 itS § EH-M 01 01 III SOII SiOIAH, 553i SJ Xl¥3|fe 12V/5V 2§ Sil =£§6101, * 

SI. ga=tS 21¥2| 333011 2|& SSXKhot electron)* 0ISSI3. XI^TI *2=tS F- 

N(Fowler-Nordheim) EHyHS OlS&Cf. 

E 1S SEH TI^OII ma HISS! g£H«H OIOIHIS S2| B2S0IDI. 

£A|8 d|2l IfOI.'SZH+l 0I0IDIS *!S 3711 i£g 7||0ll(3)£t 31* ^lOIS(5)^h ?S0| 
01 3ie(1)j» SIS T1I0|1(3) AlOIOIifer 332| H«tf»Bf(2)0| 7HXH33, Hi 711011(3)2} 
«'?||0IM(5) AlOIOHfe 5§i 711011 SSBt(4)0l JHW&Q. SE&. 711 01 M »*2| TIBO) 330111= £ 
2£ SJ E3I2J 33(6. 7)0| i'SSQ. 

Oia ITS ?5°J Sai4H OlOiniS MOII SI 01 AH. 4TI ^2^ a^?(6)S i£i 3«OIM(3)CHI 2 
XH xi¥fe <^if§ 338101, 4T| a^4SI3(2)S iSl ^II0I^(3)0|| 3r*!£! SSPI iSi; 
33(6)0II BT1S 3a30|| 2|5H 4TI £2± S^(6)B£I gSS^f §5101 El US 901 XISI§ £ Si 

£^ 100 a §E2i ^jhis isea. 

ee S2H4H 0|0|HISOIlAH2| ±±3l(wite Efe program) g^tS 311 711011(5)21 =3121 33(7)011 
S(Positive)2| 33301 B7|9te 2011 2|SH 4T| EaiB 33(7) ¥52) xHyOIIAH »$S& 3 Oil LI JIB 
Tia 8a»(hot elecrton)TI 3^*13(2)21 §3S AO) 301 SIS 711011(3)011 =?3S0H 

oiusa. 

nau a^er uia as sen 21 ssh^i oioiniss a»ei »si s^ai mm my ^oia ^^011 oia 
soi sbi rjHgoii na^soii &3H5f sia. 

IB senoj §gH4| 0I0IEISS 511 3|0IS^ ?SS-UH»S 2J 

se aioiMsasi Bsioi sfsm. zioiah, hs^^ si xi^^i »6foii oiasoi 9xa. 

COaAH & &OI2I as SJIISS 5H 25151 91 8H e**S 312SAI . HS^SI^I SOISIS AH 

»4foi'^te»£^ e ssh^i oioims n sis&ss sis sou □ ^sjoi-aa. 

a^ioi as essi^i sh& s &S2i sbh-w oi oi ei gs, ^§ soia ems ^ae .^i 

»• mj\ QS XI ¥21- 3 ^S2| Pie ¥91011 *S8 ±2^ S^Hf, 21 ^¥2| 3|» SB 

UM a/ng cgiei ««; Qgoj fie ^2^/Eai&! ^ CHI ^0I& ¥MS Htf^ 

Serial fig ui^a aa^aaf iss isi Jiioie; ^,^1 §§g jhoim % aa^aoi- ^ 

Oil ^gg SSI P«0|e ioi^; &OI 2ii 0HilA|3|E^ 511 711011; aeg 31101 ^ 

^oii g^a Egg Tuoii a =; Af^| 2ig § a mis ah &oi 51s tiioii a^a mmm sois s 
2a Sxi^aai; 401 sis 3)101 m a^ sj 01 011 eiaei ^»«aaf ^011 is@ ?-iEaej; 431 91 
cgioi st^naasf sroii sas s&a^; 401 g&aata ^xisaei moii ^2^ 32* sj = 

i||oi oioij( aag^a 4:2^a2Jg S§iS£l3a bliaeJS S^i §£Q; Si 471 

mK' Soil ^2^a2Jg s^isan sj unaeis s^isana s^sis^ las uisaeia ^ 
2Za?JS sstici. 

S iS2| 0I0IDISS EaieJ OIEHOII 1SS 2t 311 2-1 CH flIUaiOlfi! 2! SO 41 (Hot ■ carrier 

generation Enhancing) §^1 Q SSSD. 

S fS2| gai'M -01 01 m BOII SICHAH, 431 21§ UI^5|6I3II Ah at a 2| S2£ ^biaCM. 431 eiy^ 
SetS £2±/Eai2J S3 4011 §4S 3201 2S2) 3B0IIAH SD ¥3711 ISSQ. 
E& S WBSI 01 01 BIS ai5»HS. 4I2IS 31 e LHOII ^4 S4 » iiO|°| 2Ii S45lfe 

<^7II : 431 21 Xl¥ SJ 3 ^S2| 3|& ¥?l2f 471 2§ 4¥ ^02| 71 & 50 LHOII All CIS OHU 

xia'ois^se 2a ^^sioi stst ^2^ 33a Eaiej 33e S4si^ btii; 471 ssai U33i 

^2^/Eai2J 33 4011 iSii SoH AH 1 Di ?IS agt!H°4i §4Slfe 9711; 431 EH^ cia 
at A}0|| IHMEaatS g^Slfe BTII : 431 aiEa«ti IS?! 2^4^5101 4^1 fiS LH33 Hg4.HI 
3 4S SSS 711 OHM §4§lfe BTII: 431 SIS 311 OH EHB ^S|Qt 4011 511 y\0\ I S3 
oi§ a^sjfe BTII; 431 511 7HOI1 §B3 4011 471 2SOI S3 OHifSE^ »I2£S^S §*fol 
i= t^TII- 431 fiS LHOII 511 7||0|1T| §43E^, 471 aycl2l30l til (EH73IXI 471 SI2E3 
m S aeg 3H0I1 UB3M BDISIfe BTII; 4T| 51* 711011 iil MIESoHAH 471 511 TflOl 
e SoT^S feOll 511 711011 a^S §4 8lfe BTII: 471 ayciS3. EaiB 33, TIB Si ± 
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z± s«e #^3£^ ^skh ±x\mz\ i gs»m es»fc ^sjxim bm; 6^i seuxi^r & 

a oh£)3£^ 6Pi goii i^^f i^sb fef^i s^s ^ioim 2=01 own & 
d\ 20rS r oi ^nsasfi issfb B3i; 6Pi e^s jioim ^ ^x r B£i^ #011 $i£ 

eieiM §£sf£r eai; ^isyei » #«i g&asi§ sssffe bji: g&set sj 

£»ff£|at LH Oil ±£± * £312) 2*2* S^Sfe 731 1 ^ HI2SS|Banfi §S§rfe 

eai; §y £> h ?i seao* ^chi an §y ^i2^^Menzi2j- 21^ s^s^ ^s^afB a biMa*2je g^si- 

B BS2I S£H^ OlOiniM HlSaSS #21 ££II?J S^2| g£ 2, SEte, 3 *0I| §> 3HI&I01 *IIUaiO| 
£ e! SO 61 (Hot carrier generation Enhancing) S^M §£orzz B3IIB CH SBBCf. 

B OIOIIIIS SIS 9 HOI SiOIAK fe^l 218 M2|SSI I2S ggmffl , feOI H«tf» 

eis as £ai?j ^ oil fissj m« ch ^s^i 

SE&, s araa meh^i oioihim nsgeioii ?io\m, &d\ ^&ix\m mgmtt b^=. #?i :hi 

0| e xj^ §J ^XrM£|Sf #011 ±»SaS2?B &§6rfe Of^B HHSM ISSffe BJI; 6f3| Or^B HH 
@§ &|2*0^3£8HA1 Or^B EH S CHI 2JSH 3* H XI XI £XfBa^ g«jtt B 6>¥2| EIU^S 

of Eaiej a 3ies is- ^i^m^ e+^i ; ^ ^x\ &»2foii hjoh s^si ^§ ^ 

fllfi 2X\^ ±J2|S*fe B3IB S^SrOI OI^CHXIffl . #31 2Xr *|2J8 br^S^I 200-500A2] A| 
B BtBOII , ^ ^01 fit LH CHI 4^5!2§ §SS ^SOIBM, S B^2J a^3 r ^feoMI 3CH 22 

s^ai gg» ^ siB, o\m^■\, D\\o\*mz}s\ a*! §ch^ §g atf#»Bt2i ^jhi ^ ^ &h chi 

32)1 9BB SKI 8MI SCH BtfB PICHB ^ 

(61 AIM) 

oisK Est ssahoi b aasj-uhBsie ^ aioiim ^aiismi 

£ 2£r B ^ Al Oil CHI SBIi^H 0I0IEIM2J @a£0|C|. 

£A|S br2r ^ v 0| , J\B U CHI ^ ^H£| fl»(14)0l ^blSB. ^ fi«(14) LHMIt H 16). 
g ^101^(17), ^§1 ^IIOIM 1^^(18) ^ Eli ^I0|^(19)^r B ^21 U}£|- B!l S SxISQ. 

gc§[ ^EBfoj (23)01 2| Eil >ilOIM 2^(20)£r E^s^AH gSSf^S E§ bHx|£]B, blM£r 

oi(25)0| 2t ESIIPJ S^(£A|^§)a e^mSAH &^| 91 (23)31- 11x^8^ &Sf2£ 2 9 UH 

aao. 

O^Sd ^oj (26)01 ^ JW21 blMdrPJ(25) OEOW B2f SS6 r ^l BS HHxiaffl, 01 ±2.± 

£r9J(26)g £r°J B^iSOM BtW S^(£A|9i§)^ E^^Cr. 

0194- ^PS£j B aSOII CUE 0I0IEIS8 SI LH CHI 4^^^^ ^^19 ^SOIH^, B» . S 

S2| ^ 01 « e^AI^I^ 22S?E| ^^or^ XH^ SOIM ^ 2iB , rjridf/d, P XFPJ ^(design 

rule)CHI a» 891 S>W £1^ UK HS^SfOII OH^ 

se§[ e^^j mbHtH oi oi ni me §ig ^ioimsi e^e ^ioim^i- ^i§9 ^ k ^i ttH^oii j\\ 
oisaaa 3i§i> 3HHHAie^ aiAi2(ratio)si s^oii &jub a»E!, b ^ssi ia^ oi oi ni »i 

OlMM^a £^01 ^Qj^ g[j|£jEg stgg. 3HHHAie^ £il A|£M 9^ bK Hsl 

B^ » Xl^^l ^^21 8T^s 

£ 3a LHXI £ 3f^ B »S2| ^A|0)|0|| DJS S£H*H 01 01 HI B ^2J SIS^SS ¥loH £ 22] 

Oa-BBWOI EAIft i§i BB£^/H, 01 B ^S6rB Omit »D. 

£ 3ag BS8JH. BXI2I ST S Oil 5^ LH¥0il p-« (£ Al Pig )0I ^E-IE 3IB(11)B DJBB 

a B^jCrM eoH pi&(n) ^oii mi£^a^(i2)e §^a r B. ^,01 ^£^^^(12) ^ 

Oil Dr^B°4, Oil 3 HI. ^S^SI Efi, £^ ^ SI^S S6H fiS 1S§ HMD^B HH0(13)M SS§1 
CK 

OICHAH , ^91 ^IIIDr^B HHS(13)e ^j^S^£^6HAH EH£^^ e t ^ B 6r¥2| J\ 

B ^§ ^OI°ie ^1 ^1 of 01 Sm( 14)M SflSQ. Oi^lAH, fef^l ^2,^ RIE(Reactive Ion 

Etching) a^'2S ^SSrM . ^o| , &J\ fiS(14)g br^^lo^l ^&8rfe ^ ^ 01 Oil oH&5 r ^ SOIS 

aaea. ohsa. ^^i aB(u)s tJi-ssiai^fl a^bsi 12s bsbo. 

E 3bB g^sfe, H1 10*^3 * EHH^a^M HI^S a EH Oil Al. QB Oil U XI SI OI^^EJ g 

§§ pj^sHAj 2sJ 4^Sm01 fia(14)2| ^¥ §y B ^B2J ^ie ¥?iOil S^(15a)e §^6fb, 

£6K fi§(14)2J ^¥ 2l^2J ^|B ¥¥1011 £912! S^(15b)M SafiCf. 

£ 3cM S^orS &OI BaiWXI 11SI g^£^ fcJ»(oxldat ion) ^ aa(nitridatlon)AIS. 
2^(14)21 «pj^ g«(15a) ^ £912] S^(15b)2| fiS feh CHI flaB^»BMSI02)2SS Ely 

^»0K16)B BaeO. Oira, 4i£^ a £aiPJ S^(15a, 15b)2J HB ^ CHI a 

a^aot(i6)s. £S ^£ 21^^011 ma, ag(i4)sj ^boii g^a^ 35 Ma 4fci^i2S 

Oil a HI. 5-7HH 0I6T ^S^l ^^@Cr. O r g£K ffi ££II2J S^(15a, 15b)2| HB S¥^r 

^i^ouh 6f^i aaa»HKi6) ^oii §§§ ^oiMg saet, wbsisim e^arB. oi 

B ^2tb^32| Ar§2i0l M^5J(blanket)£S OI8t£ ^^\^B\0\ fiS(14)2) ^«0|| 

5iioiE(i7)s s^eha. aeiai, a«^»QKi6)a s^n »ois(i7) ^011 onovs e^s 
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?noiMg aa^(i8)e s«fe soi ss(14)oi sa onuses soi okwos) son e§§ xioi 

e| SESBf, Hh&siSMI. SEI^EIS^S S>tfi fefEHOII/H . SOI HH<*»BM 16)01 kit DIWXI 5 XI 
S| as}2|5l?IIS0KChemical Mechanical Polishing: 0181, CMP) 3§2£ SOI ES^i S §S&ts £01 
8101 ES iSIll MAI (HI 40| 2S(14) LHOtl EMS :>l|0|M(19)g ISSD. 

E 3dS SrSSrS, E§1 31I0IM egg M|E(seed)MSHAl ki@ ?§§ >II0IM(19) Oil £^£!2£ 
S£I^£IE(20)S SSAI3C1. S3I M£I^£IS(20)S SIZE SiMS S2H4H 0I0IHIS ^OIIAH SMS »| 0 | 
M a = °| "fjg 81EM. 0I81. ES¥s 208 SMS 3II0IM S^S SSlfe 3££ ehCl. 

E 3eS . SOI B3HWXI2I lag SOU SS^S) ES. ki SI SSS 4=138101 ^XlSEIgai 

g 6r§!81fe HI20I±3 nHS(21)g SSffO. 3^01, M20^3 HH@(21)0I| 2JSH 31SIXIXI SS EIU 

yjf^ ^ 3 si¥si esisj ge* gj 3ie g^g ias s^m is* s^oii ^sh tis ^2 

^ gaoj gj« 0II21CII. HS°£?Ei 200-500A2) ^2HI 2x1 £ ^2*8101 Ma!xl(22)S M 

s&rci. 

E 3fS ££8rS, SI20^3 HHSS 391316* S EH Oil A) , M§!!x|31 22 0HH£IE!| SOI B3IIWX|2| §H1 

g son tf»stg ¥»>ii esrsm, naai, ems xioim 2^(20)01 til ouwxi cmp g§2£ 

ao I ^»ats £ 0(61 01 4;Xfg£|af(22)g IS^P. 01 01 AH . SOI ±»S£|BK22) ^ SMS 311 01 M 2 
^(20) SOU ?-|E£f°ig ESSfg #£1813. 01 ■ ZH Bl y oh. 04 SOI SMS 3II0IM S^(20)j» S§»£IJ= 

?iE£uei(23)s ss§rci. aao§, soi ?-ieb}2J(23) sj ±»s£isM22) son aeaot(24)s e^ei 

= , □ SSI CMP §§§ PJ018101 g§rslAI3Cl. 

Q§og 8&»OM24). £X1SE|SM22). SMS ^1 01 M «0at(i8) S H 16)21 cj 
aijiog AJ2|aK)^ EaiSJ S^(15b)# ESAOIfe 5§IIi iSSI2, 01 OH . SOI S^IS LH CHI SSO 
S E2 D 4I 0HHAI34 UIMdrSJg ■ S§! SEI3(25)B HS&D. OlttH. EA| 8Hlfe 8J5&2U. SOI S§! 
goj ggAIOIIfe i2i S^(15a)S| l¥Sf ESAOIfe SBJSS SS8101. OlSfil , dlME12J§ 

S§jg£i3(25)S| fjSAIOIIfer ±S.± §^(15a)s ESAI9IES IS Si S§1S LH0IIE ESajg OHHAI 

31 s^sans sot aaea. 

fll^SHAH S Si S El 3 (25) S! S&9SM24) SOU ESQ*. 011301. SEI*JEISStS S^tr S EH Oil 

AH Olg'lIHEiyShOI HIM£f2Jg B«l»a3(25)2l- gajSlfe HISei2J(26)g SS8f3. OhgdH, ^ 

2.'±g Sajg£l32f S^EIfe ±2.± Ei2im S SSI- Of . S S2H4H OlOIEISg 

aoi5[ as 99011 co£f sisafe s seH^n oioiihbs. B^m u\2k soi. as uioii 4=^ ° 

£ ggElfe UK 3S32K1 OH^ ^EI8J3j| 4= 21EOI. 0|g£H. Ei^ciSh^SI ^Wl 6! 9 Oil B S 

gfg & h XI Sf IS »IOIMg3°l a»i gCHAI^ 4- SICHAH 3 ^1 gf^Alii 4 SlEh. 

Si?! S &S2| ^A| Oil Oil SiOIAHfe ^XhgE|at£| IS§ SMS 3j|0|M°l IS *0|| 4=SShaXI 

oi, §§ on a Qi, a is oi a on as site 2E ^h^sha. 

Ohg£H, & SS2I 61 AIM Oil 2>ICH AHfe 3! EBII2J S^SI §SI 2S0I IS 01^011 4= Sofa II 

21, SOI 2§S| SS' 01 SOU 4=IS8ffe 31E ^h^SfCK 

e& Eaiei is oie Efe is ^oii s^i esisj s^si bhs oh bh chi si nz\o\ silh&ioi^ 

°jaS(Hot carrier generation Enhancing) S^S ISi 4= 2iECM. 01 OH . 4PI S^S OlS^ffl 
OfLia, PSG Efe BPG2I AhgEM SSS 4= 2iD. 

DJSjAi , S iSc 3 2XPh ^^81X1 S^IOHAi CfgfSW fflSShW SIAIS 4- SJID. 

014^011 AH 2h SOI. B iSS 2i LH¥0ll gSH'M 0|0|n|gg ?ae°MAM. PXhPJ SSI a^OII Sl'i 
&S0I 2401 ^gfShfe IHy SOIS ms.m 4= 21201 DJShAH. 3S^!2fS 4- 2iEr. 

Eg!- B ggg 21 LH¥0ll S2H4H OlOIDISg ^tlSFEM, SMg 3II0IM2} SMS 3II0|M3°I 
a«§ SCHAIU 4« 213, 01 Oil dj£f, g XI ^31 g°l ^S SSS 3ia» 4= 9XQ. 

J\\CM S gig MSOxl 3HHHAIEHSI 3HSXH§ 2S U)¥0|| SEH4H OIOIIIISS 20IES. 
S0C(System On a Chip)°l ?Sg SOI SMI S 4= SICK 

(57) 

1 

±m S0I2I 2§B 3>fe ^JEIS ?ie: 

feOI 21 XH¥2h 3 ^S°J 5I& ¥flOII SS@ 4^2^ S^3h. 21 S¥°l Plff 2S Ul Oil 

SS8 E3I2J S^; 

SOI 2121 SB 3! 4:2^/Eai£J SOU AH M CIS ¥1IM 1S9 EH£ci&a{: 

soi 2m lh^£i aa^»^ son §sa smu »ioim; 

S^l l£g HOIS S ElBdHW SOU SS@ SMS »I0IM 19^: 
SOI Sfi 0Hi!A|3IE^ SSS SMS 3II0IM; 
SOI SMS XIOIM SOU §SS SMS 311 01 M 2^; 
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| 2Ii SE1W21AH #31 Eii 711 01 M 2^2* gaSh IsOll ^XhSEIS*; 

#31 511 311011 Si 01 Oil 21SS ±Ji&&ei #011 9I2EI9: 

#31 ?-l2Eh2J SJ 4;XISE|at #011 g a S I&siaf; 

#31 S&lfQta 4:X1SE|e| LflOH #31 4:24: gg SJ 25112! §321 2* a* 5§!£I2S 4: 2 4: Eh 

oig aaigaQa aii£h2!g g@j ssH3; sj 

#3i g&sfot #011 #3i ^2^e.i2J§ esjsan a uiiEieig s^ssnna ^ s^si2s g#a 
aiiEhejai r^£^e>2JS sssife 51 i§°s sife seH=H oiomis. 

2 

Ml 1 SOU aiCH/H, #31 2gg Ah2|§SJ #21 5i iS°S Site S£H^ 01 0IIUS. 
3 

hi 1 son sioiah. #3i aa^aofs -a 2ai2i #ouh #31 2S21 lh« sci ch %23« 

ISB 51 e ^§°S Site 01 01 DIB. 

4 

Ml 1 SOU aiCHA), #3| 2fill2! 81V0II ISS §1 31IEI01 SimaiOld 2!S!#(Hot carrier 

generation Enhancing) H 3§5fe 2g ^S£S Site OIOIHIB. 

S?S 5 

#£I5 3 1 & LHOil iS §# ^ S0|°| 211 ggSlte 33(1 : 

#31 2* XH¥ ^ 3 AH 21 3|9 ¥?121 #31 21 #¥ AS2| 3|9 L_H CHI A|g CIS Oil U XI °J 

OlS^ae 2SI 4*i!S101 2|^f 4:24: g^IDh 29121 gg§ S&Slte 9311 ; 

#31 2#£| LH^Bh 4:24:/2eil9 gg #011 iSSi SoH AH 1 CIS ¥»1IS E)y#S*atS S#81te 
9311; 

#31 Ely tf»ot #011 MUSSES eSrShfe 931I; 

#31 MIIES^S 21##^oK)1 #31 2S LH^SJ ay#SSf #011 §51 31IOI1B g^site 9 

311; 

#31 §S§ 311011 % El^ ihsfat #011 S§§ 3)1011 |0SH l^Sife 9311; 

#31 gg§ 311011 aaaf #011 #31 2SOI ghS 0HH£I2^ MI22S&t§ SSfSlte 9311; 

#31 21 IH0II 511 31101131 g# SI 2^, #31 atftfSJQfOI til W»\H #3| MI22S2J a = 1 

S 311 Oil 19Sfs 901811= 931l ; 

#31 SMS 31101 M gSS MI216HAH #31 SIS 311011 #011 4:3 kOll SIM 311011 S^S g 
SSIte 9311; 

#31 ay#5hah. 23121 gg, 319 SI 4:24: ggS £^2121 #^5101 4:X1teEISgS SSolte 
IsixIS SSSIte 9311; 

#31 131x131 0HHSI2SI #31 §21g #011 12^1 Spoils 9311: 

#31 sis 3iioii a^oi ±mw cHTJhxi #3i i^^§ hdisioi ±Jim?wm ggsite 9311 ; 

#31 SIS 31IOH a= Si 4:X1ME|2| #011 SI2E121S t!£!51te 9311: 
#31 9I2E12! S! 4:X1SE|ai &0II g9sh&iS US Site 9311: 

#31 g&aaf » ±Xr§£|Si LHCHI #31 g« st 23121 Sg2h ^ 5§i£lte S1 1 % MI25^S 

EH 3B US Site 9311; » 

#31 S9Sm v #011 391 Si MI2S£!!SE|321 ^ 5§iafe 4:24:E12! S! dllE12!S g&81te 931IS 
2#81te 3SS H§21 Site SCHtH OIOIHIS HI5SB. 

S?& 6 

Ml 5 #011 S101AH. #31 2IS A12|g°l 821 g#81fe 21 ^S21 Shfe OIOIEIS »|2S 

H. 

7 

Ml 5 #011 SICHAH, #31 ayaSWg ±2.± Si 2912! §g #011 /H 2g°1 141^ SCI CH ^ a 311 

Sfe 5i ^S21 Slfe §S«4H 01 01 HI 8 SISSH. 

S?» 8 

Ml 5 #011 StOIAH. #31 leixIS #^61fe 931lfe. 

#31 SIS 311011 2^ ^ iXhSEjet Afon 4:XfgElg^S ShSSIfe 014:3 fflSS g#5lfe 9311; 
#31 014:3 IHSI1 #2|014:31oKAH #31 014:3 EH © 0)1 °1SH 3131X1X1 8fS £X1^E|°t g^3h 3 SI 
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*|2j0ll 2JSH ktS g«°J £g %3Hlfi 2xf£ ^2|6hfe SSShfe 31 ago 

s mfe S2H4H oioinis sisaa. 

S^S 9 

fll 8 S0|| 2iCMAj, &3I 2xf ^2|g 200-500A2I ?IS ^{^5}fe 21 ^S2£ Slfe g£H4H 01 01 HIS 

aissa. 

S?S 10 

X|| 5 SOU 2i0i/H, 6PI Eai£J §^°l IS 3, Efc, 3 *0)l 9t 9il SJ CH SlUaiOIS £je!£!(Hot 

carrier generation Enhancing) S^S incite E^lfi CH S»8>te 31 ?§25 Slfe S2H4H 01 01 HI 
S J3I2SB. 
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